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(54) COMMUNICATION LINE UTILIZING POWER DISTRIBUTION LINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
communication line utilizing a power distribution line, an 
indoor power distribution line, a termination structure, a 
MODEM, a power receptacle and an adaptor that can 
eliminate the effect of an impedance loss by electric 
devices connected to the power distribution line and of 
noise generated by the electric devices in the case of 
carrying a communication signal by utilizing the power 
distribution line. 

SOLUTION: The communication line utilizing the power 
distribution line is provided with an indoor power 
distribution line 10 on the electric power transmitted 
through which a high frequency signal is superimposed, 
and a termination structure formed at the termination of 
the power distribution line. The indoor power distribution 
line 10 consists of a conductor, an insulator, a shield 
layer and a sheath in this order from the inside. The 
termination structure has a resistor 31 whose resistance 
is substantially equal to the characteristic impedance of ^ 

the power distribution line and also has a capacitor 33 connected in series with the resistor 31 
and an inductor 34 that is connected between the power distribution line and a load. The power 
distribution line with the coaxial structure enhances noise immunity and the termination 
structure matches the impedance to prevent attenuation of the high frequency signal due to the 
reflection. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the various devices which include termination 
structure in the communication line which used the power-source line, a power-source line, and a 
termination structure list. 
[0002] 

[Description of the Prior Art] Conventionally, signal transmission is transmitted using the electric- 
wire network which became independent of the distribution lines, such as the telephone line. Using 
power-source lines, such as the distribution line, and transmitting signal transmission in recent years 
for the simplification and the increase in efficiency of the communication service into a home or 
works, is studied. It can communicate by suppressing initial plant-and-equipment investment without 
constructing drawing in of a communication wire etc. by using a power-source line as the 
communication line. Although the communication link signal frequency band is regulated by 
450kHz or less by Wireless Telegraph Law, as for the technique which superimposes signal 
transmission on a power-source line, use in a high frequency band (1MHz-) is expected more from 
now on, as for current. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to perform a high-speed 
communication link using a high-frequency band using an indoor power-source line, it is necessary 
about the communication link property of a power-source track, i.e., the transmission characteristic 
of the power-source track itself, the terminator for RFs, etc. to make a property improvement. 
Specifically, the following technical problems occur. 

[0004] ** On the conventional inside-of-a-house power- source track, the noise by induction is large. 
Generally parallel 2 line without a shielding layer which used the vinyl insulator is used for the 
indoor power-source line. When it is going to transmit the signal transmission of a RF to this power- 
source line, and there is no shielding layer, the noise by induction is large and a transmission 
characteristic deteriorates. Furthermore, transmission loss becomes large when the impedance of a 
track becomes large. 

[0005] ** Attenuation of the signal accompanying phasing by reflection of the signal produced in a 
power-source track trailer is large. Usually, there is two or more branching of a domestic power- 
source line. If it is going to superimpose and transmit a RF signal (1MHz-) by such power-source 
line, reflection of a signal will be produced in a trailer by the difference in the magnitude of the 
impedance of a power-source track, and the input impedance of a household-electric-appliances 
device, and the signal of the specific frequency according to branching length will decline. 
Moreover, from there being two or more branching of a power-source line, two or more frequency 
bands to decrease are also produced, the frequency band which can transmit a signal becomes small, 
and transmission capacity falls. 

[0006] Therefore, the key objective of this invention is in conveyance of the signal transmission 
which used the power-source line to offer the communication line using the power-source line which 
can lose the effect of the noise which the impedance loss and electrical machinery and apparatus by 
the electrical machinery and apparatus connected to a power-source line generate, an inside-of-a- 
house power-source line, termination structure, a modem, a plug socket, and an adapter. 
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[0007] 

[Means for Solving the Problem] The communication line using the power-source line of this 
invention is the communication line using a power-source line equipped with the inside-of-a-house 
power-source line by which it is superimposed onaRF signal, and the termination structure 
connected to the branching trailer of this power-source line. Here, an inside-of-a-house power-source 
line is equipped with a conductor, an insulator, a shielding layer, and a sheath sequentially from the 
interior. Moreover, termination structure is characterized by having resistance of an equal value 
substantially with the characteristic impedance of said power-source line. By this resistance, 
matching of an impedance is taken termination, reflection and attenuation of a RF signal are 
prevented, and the communication link of the RF signal using a power-source line is enabled. 
[0008] Next, this invention inside-of-a-house power-source line is an inside-of-a-house power- 
source line by which it is superimposed on a RF signal, and is characterized by having a conductor, 
an insulator, a shielding layer, and a sheath sequentially from the interior. Effect of the noise by 
induction can be made hard to be influenced by considering as the power-source line of such coaxial 
structure. 

[0009] To a conductor, a line or a braided wire is more desirable than that of copper or aluminum, a 
transfer of power sake — the conductor of a power- source line — a path ~ the conductor of the usual 
coaxial cable for a communication link — it is necessary to increase rather than a path (usually about 
0.5- lmm) a conductor — even if it enlarges a path, in order to maintain flexibility, twisted wire or 
braid lineation is desirable. 

[0010] Polyethylene, cross-linked polyethylene, or polypropylene of an insulator is desirable. As 
coaxial structure, constituting an insulator from these ingredients makes an impedance small, and it 
is effective because of transmission loss reduction. 

[001 1] The wire, tape, or braided wire which consists of copper or aluminum can be used for a 
shielding layer. Effect of the noise by induction is made hard to be influenced by preparing a 
shielding layer. 

[0012] A sheath is a thing for trauma protection and polyethylene, vinyl, polypropylene, etc. can be 
used for it. 

[0013] this invention termination structure is termination structure connected to the branching trailer 
of the inside-of-a-house power-source line by which it is superimposed on a RF signal, and is 
characterized by having resistance of an equal value substantially with the characteristic impedance 
of said power-source line. By this resistance, matching of an impedance is taken at branching 
termination, reflection and attenuation of a RF signal are prevented, and the communication link of 
the RF signal using a power-source line is enabled. 

[0014] A thing equipped with the inductance connected between the capacitor substantially 
connected with the characteristic impedance of said power-source line as a more concrete 
configuration of this termination structure at resistance of an equal value, resistance, and a serial, and 
a power-source line and a load is suitable. A capacitor is connected to a terminator and a serial in 
order to prevent the inflow of the commercial-frequency current from a power-source track to a 
communication link signal output part. Moreover, an inductance is connected in order to prevent the 
inflow of the RF signal current to a load, and an inflow on the power-source track of the noise by the 
side of a load. 

[0015] This termination structure is using the electrical potential difference of the both ends of 
resistance as an I/O signal of signal transmission, and does not newly need to prepare the output port 
of signal transmission. 

[0016] As for the above termination structure, it is desirable to form and use for the modem which is 
formed in a plug socket and which is formed in the adapter which can be freely detached and 
attached to a plug socket. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
(Coaxial power-source line) Drawing 1 is the cross-sectional view of this invention inside-of-a-house 
power-source line. 

[0018] This power-source line 10 is an electric wire of the coaxial structure of superimposing and 
conveying RF signal transmission while performing the electric power supply of commercial 
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frequency, and it is equipped with the conductor 1 1, the insulator 12, the shielding layer 13, and the 
sheath 14 sequentially from the inside. 

[0019] The line was used for the conductor 1 1 from copper, a transfer of power sake « the need for 
the power-source line 10 — a conductor — securing a path, it considered as the conductor of twisted- 
wire structure so that the flexibility as a power-source line 10 could be maintained. 
[0020] The insulator 12 used cross-linked polyethylene. The shielding layer 13 consisted of copper 
braided wires. Furthermore, the sheath 14 consisted of polyethylene. 

[0021] By considering as the power-source line of such coaxial structure, effect of the noise by 
induction was made hard to be influenced, by specifying an insulator ingredient, the impedance was 
made small and reduction of transmission loss was aimed at. 

[0022] (Plug socket with a matching circuit) Drawing 2 (A) is the outline block diagram of this 
invention termination structure which built the impedance matching circuit in the plug socket which 
is the branching termination of the track which used the above-mentioned power-source line 10. 
Usually, the indoor power- source line 10 has two or more branching, and the termination of each 
branching serves as a plug socket. The plug socket 20 is formed between the conductor 1 1 of a 
power-source line, and the shielding layer 13, and prepares an impedance matching circuit between 
this power- source line 10 and plug socket 20. 

[0023] This matching circuit is equipped with the resistance 31 connected to the conductor 1 1 of a 
power-source line. The value of this resistance 31 is set up so that it may become equal substantially 
at the characteristic impedance of the power- source line 10. By this resistance 31, reflection and 
attenuation of a RF signal are prevented at branching termination, and the communication link of the 
RF signal using a power-source line is enabled. The both ends of resistance 31 are pulled out as the 
I/O section 32 of a RF signal, and the electrical potential difference produced here is used as an I/O 
signal of a RF signal. 

[0024] Moreover, a capacitor 33 is connected to resistance 31 and a serial. A capacitor 33 prevents 
the inflow of the commercial-frequency current from a power-source track to a communication link 
signal output part. 

[0025] Furthermore, the inductance 34 is formed between the conductor 1 1 of a power-source line, 
and the load (plug socket side). An inductance 34 prevents the inflow of the RF signal current to a 
load, and an inflow on the power-source track of the noise by the side of a load. 
[0026] Here, the value of resistance:R, capacitor:C, and an inductance L is selected to the following 
values, in order to take adjustment of an impedance. 

Characteristic-impedance (C/2pif) «R(2pifL) »R*f of R** power-source track: Communication 
link frequency (it is lowest frequency when it superimposes many frequencies) 
[0027] It is the outline block diagram of this invention track where drawing 2 (B) established the 
impedance matching circuit in the power-source line. The matching circuit shown in drawing 2 (B) is 
the same as the matching circuit of drawing 2 (A) except for the point which divides into two the 
inductance 34 prepared between a power-source line and a load. The same function as the matching 
circuit of drawing 2 (A) is achieved even in this matching circuit. 

[0028] (Adapter with a matching circuit) If termination is performed by equipping with an adapter 
with an impedance matching circuit about an established power-source track and an established plug 
socket, the communication link by the RF signal can be performed like the above-mentioned plug 
socket with a matching circuit, without constructing also in an established power-source track. The 
adapter 40 shown in drawing 3 (A) and (B) equips an end with the attachment plug to a plug socket, 
and equips the other end with the opening of the plug of a household-electric-appliances device. The 
configuration of this matching circuit is the same as that of the matching circuit shown in drawing 2. 
That is, it has the resistance connected to the plug side to a plug socket. Moreover, Capacitor C is 
connected to Resistance R and a serial. And an inductance L is formed between loads a plug socket 
side. The value of R, C, and L is the same as that of a setup of the matching circuit shown in drawing 
2. Moreover, the matching circuit shown in drawing 3 (B) is the same as the matching circuit of 
drawing 3 (A) except for the point which divides into two the inductance 34 prepared between a 
power-source line and a load. 

[0029] (Modem) When communicating by the high frequency signal on which communication 
equipment, such as a computer and FAX, was superimposed by connecting with a power-source line, 
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an impedance matching circuit may be built in the modem itself. As mentioned above, although the 
high frequency communication link by the power-source line is possible also for using an adapter for 
** plug socket which builds an impedance matching circuit in the ** plug socket itself, and post- 
installing an impedance matching circuit, the same effectiveness can be done so even if it builds the 
impedance matching circuit in the modem itself. The configuration of the matching circuit itself is 
the same as that of drawing 2 and the thing shown in 3, and is good. 
[0030] 

[Effect of the Invention] According to this invention, the following effectiveness can be done so as 
explained above. 

[0031] this invention impedance matching circuit is preparing in the termination of the power-source 
line by which it is superimposed on a RF, attenuation of the signal transmission by reflection at 
termination can be prevented, and the high-speed communication link which used the high frequency 
band is attained. 

[0032] this invention termination structure can prevent attenuation by reflection of signal 
transmission, when the communication link by the RF signal is performed using a power-source line 
by building a matching circuit in the modem itself which builds an impedance matching circuit in a 
plug socket and which post-installs the adapter which has a matching circuit in a plug socket. 
[0033] this invention termination structure can communicate without establishing the track for signal 
transmission ejection, and output port newly. 

[0034] According to this invention power line, by having used insulators, such as polyethylene and 
polypropylene, as coaxial structure, it excels in low loss and noise-proof nature, and can use to the 
communication link which superimposed the RF signal effectively. 

[0035] In addition to noise-proof nature, the communication line equipped with this invention 
power-source line and this invention termination structure can prevent degradation of the 
transmission characteristic in a track, and the high-speed communication link which used the high 
frequency band as the communication line of a RF signal using the power-source line itself is 
attained. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the communication line using the power-source line which is the communication line 
using a power-source line equipped with the inside-of-a-house power-source line by which it is 
superimposed on a RF signal, and the termination structure formed in the trailer of this power-source 
line, and said inside-of-a-house power-source line is equipped with a conductor, an insulator, a 
shielding layer, and a sheath sequentially from the interior, and is characterized by said termination 
structure having resistance of an equal value substantially with the characteristic impedance of said 
power-source line. 

[Claim 2] The inside-of-a-house power-source line which is an inside-of-a-house power-source line 
by which it is superimposed on a RF signal, and is characterized by having a conductor, an insulator, 
a shielding layer, and a sheath sequentially from the interior. 

[Claim 3] Termination structure which is the termination structure formed in the trailer of the inside- 
of-a-house power-source line by which it is superimposed on a RF signal, and is characterized by 
having resistance of an equal value substantially with the characteristic impedance of said power- 
source line. 

[Claim 4] Termination structure according to claim 3 characterized by having the inductance 
connected between the capacitor connected to resistance and a serial, and a power-source line and a 
load. 

[Claim 5] Termination structure according to claim 3 characterized by using the electrical potential 
difference of the both ends of resistance as an I/O signal of signal transmission. 
[Claim 6] The modem characterized by having termination structure according to claim 3 or 4. 
[Claim 7] The plug socket characterized by having termination structure according to claim 3 or 4. 
[Claim 8] The termination adapter characterized by having termination structure according to claim 
3 or 4. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross-sectional view of this invention power-source line. 

[Drawing 2] It is the outline block diagram of this invention termination structure where (A) used the 
outline block diagram of this invention termination structure, and (B) used two inductances. 
[Drawing 3] It is the outline block diagram of this invention adapter by which (A) used the outline 
block diagram of this invention adapter, and (B) used two inductances. 
[Description of Notations] 

10 Power-Source Line 

11 Conductor 

12 Insulator 

13 Shielding Layer 

14 Sheath 

20 Plug Socket 

31 Resistance 

32 I/O Section 

33 Capacitor 

34 Inductance 
40 Adapter 

[Translation done.] 
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